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Maŕıa Luisa Pérez-Delgado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
Performance Visualization of a Transport Multi-agent
Application
Hussein Joumaa, Yves Demazeau, Jean-Marc Vincent . . . . . . . . . . . . . . . . . 188
A Software Architecture for an Argumentation-Oriented
Multi-Agent System
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Loxo Lueiro-Astray, Rubén Romero-González . . . . . . . . . . . . . . . . . . . . . . . . . 284
Online Scheduling in Multi-project Environments: A
Multi-agent Approach
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Antonio Maña, Antonio Muñoz, Daniel Serrano . . . . . . . . . . . . . . . . . . . . . . 538
Toward a Conceptual Framework for Multi-points of View
Analysis in Complex System Modeling: OREA Model
Mahamadou Belem, Jean-Pierre Müller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548
Using Hitchhiker Mobile Agents for Environment Monitoring
Oscar Urra, Sergio Ilarri, Eduardo Mena, Thierry Delot . . . . . . . . . . . . . . . 557
Using Multiagent Systems and Genetic Algorithms to Deal
with Problems of Staggering
Arnoldo Uber Junior, Ricardo Azambuja Silveira . . . . . . . . . . . . . . . . . . . . . . 567
VisualChord: A Personal Tutor for Guitar Learners
Alberto Romero, Ana-Belén Gil, Ana de Luis . . . . . . . . . . . . . . . . . . . . . . . . . 576
Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587
Y. Demazeau et al. (Eds.): 7th International Conference on PAAMS'09, AISC 55, pp. 217–226. 
springerlink.com                                                         © Springer-Verlag Berlin Heidelberg 2009 
Multiagent Systems in Expression Analysis 
Juan F. De Paz, Sara Rodríguez, and Javier Bajo 
Departamento Informática y Automática 
Universidad de Salamanca 
Plaza de la Merced s/n, 37008, Salamanca, Spain 
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Abstract. This paper presents a multiagent system for decision support in the diagnosis of leu-
kemia patients. The core of the system is a type of agent that integrates a novel strategy based 
on a case-based reasoning mechanism to classify leukemia patients. This agent is a variation of 
the CBP agents and proposes a new model of reasoning agent, where the complex processes are 
modeled as external services. The agents act as coordinators of Web services that implement 
the four stages of the case-based reasoning cycle. The multiagent system has been implemented 
in a real scenario, and the classification strategy includes a novel ESOINN neuronal network 
and statistics methods to analyze the patient’s data. The results obtained are presented within 
this paper and demonstrate the effectiveness of the proposed agent model, as well as the appro-
priateness of using multiagent systems to resolve medical problems in a distributed way.  
Keywords: Multiagent Systems, Case-Based Reasoning, microarray, neuronal network,  
ESOINN, Case-based planning. 
1   Introduction 
Currently, there exist many different systems aimed to provide decision support in 
medical environments [11] [12]. Cancer diagnosis is a field requiring novel automated 
solutions and tools, able to facilitate the early detection, even prediction, of cancerous 
patterns. The continuous growth of techniques for obtaining cancerous samples, spe-
cifically those using microarray technologies, provides a great amount of data. Mi-
croarray has become an essential tool in genomic research, making it possible to  
investigate global gene in all aspects of human disease [13]. Currently, there are sev-
eral kinds of microarrays such as CGH arrays [16], expression arrays [17]. Expression 
arrays contain information about certain genes in patient’s samples. Specifically, the 
HG U133 plus 2.0 [17] are chips used for this kind of analysis of expression. These 
chips analyze the expression level of over 47.000 transcripts and variants, including 
38.500 well-characterized human genes. It is comprised of more than 54.000 probe 
sets and 1.300.000 distinct oligonucleotide feature. The great amount of data requir-
ing analysis makes it necessary the use of data mining techniques in order to reduce 
the processing time. These data have a high dimensionality and require new powerful 
tools. Usually, the existing systems are focused on working with very concrete prob-
lems or diseases, with low dimensionality for the data, and it is very difficult to  
adapt them to new contexts for diagnosis of different diseases. Nowadays, there are 
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